We study (1 + 2v)-constacyclic codes over R + vR and their Gray images, where v 2 + v = 0 and R is a finite chain ring with maximal ideal  and nilpotency index e. It is proved that the Gray map images of a (1 + 2v)-constacyclic codes of length n over R + vR are distance-invariant linear cyclic codes of length 2n over R. The generator polynomials of this kind of codes for length n are determined, where n is relatively prime to p, p is the character of the field R  . Their dual codes are also discussed.
Introduction
Cyclic codes are a very important class of codes, they were studied for over fifty years. After the discovery that certain good nonlinear binary codes can be constructed from cyclic codes over Z 4 via the Gray map, codes over finite rings have received much more attention. In particular, constacyclic codes over finite rings have been a topic of study. For example, Wolfmann [1] studied negacyclic codes over Z 4 of odd length and gave some important results about such negacyclic codes. Tapia-recillas and Vega generalized these results to the setting of codes over 2 k Z in [2] . More generally, the structure of negacyclic codes of length n over a finite chain ring R such that the length n is not divisible by the character p of the residue field R  was obtained by Dinh and Lόpez-Permouth in [3] . The situation when the code length n is divisible by the characteristic p of residue field of R yields the so-called repeated root codes. Dinh studied the structure of were given by Zhu et al. in [6] and [7] respectively, where it is shown that cyclic codes over the ring are principally generated. As these two rings are not finite chain rings, some techniques used in the mentioned papers are different from those in the previous papers. It seems to be more difficult to deal with codes over these rings. In this paper, we investigate (1 + 2v)-constacyclic codes over R + vR of length n (n is relatively prime to p, p is the character of the field R  , where R is a finite chain ring with maximal ideal  and nilpotency index e, and = −v. We define a Gray map from R + vR to and prove that the Gray map image of (1 + 2v)-constacyclic codes over R + vR of length n is a distance invariant linear cyclic codes of length 2n over R. The generator polynomials of this kind of codes of length n are determined and their dual codes are also discussed. We also prove that this class of constacyclic codes over the ring is principally generated. In this section, we will review some fundamental backgrounds used in this paper. We assume the reader is familiar with standard terms from ring theory, as found in In this section, we assume n to be a positive integer which is not divisible by p; that implies n is not divisible by the characteristic of the residue field R  , so that is square free in . Therefore,
Basic Concepts
 has a unique decomposition as a product of basic irreducible pairwise coprime polynomials in . Customarily, for a polynomial f of degree k, it's reciprocal polynomial
The next six lemmas are well known, proof of them can be found in [4] . Lemma 2.1. Let C be a cyclic code of length n over a finite chain ring R (R has maximal ideal  and e is the nilpotency of  ). Then there exists a unique family of pairwise coprime monic polynomials
Lemma 2.2. Let C be a cyclic code of length n with notation as in Lemma 2.1, and
. Then F is a generating polynomial of C, i.e., C = F . Lemma 2.3. Let C be a cyclic code over R with
where as in Lemma 2.1,
Lemma 2.4. Let be a negacyclic code of length over a finite chain ring R (R has maximal ideal  and e is the nilpotency of λ). Then there exists a unique family of pairwise coprime monic polynomials
Lemma 2.5. Let C be a negacyclic code of length n with notations as in Lemma 2.6, and
and .
Graymap
Let  be the commutative ring
This ring is a kind of commutative Frobenius ring with two coprime ideals
In the rest of this paper, we denote R + vR by  , where R is a finite chain ring with maximal ideal  , the nilpotency index of  is e, the character of the residue field is p, a prime odd. R  We first give the definition of the Gray map on R. Let c = a + bv be an element in R, where . The Gray map is given by
, where    is bijection.
The Gray map can be extended to in a natural way: (cf. [7] -constacyclic code of length n over under the Gray map is a distance invariant linear cyclic code of length 2n over R.
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(1 + 2v)-Constacyclic Codes of Length n over  and Their Gray Images
In this section, we study (1 + 2v)-constacyclic codes of length n over  and their Gray images, where n is a 
, where
be a linear codes of length n ov n lic n o esp
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  2, there are We now study the dual codes of a (1 + 2v)-constacyclic code of length n over  .
Since (1 + ) 2 = 1, then the dual of a (1 + 2v)-constacyclic code is also a (1 + 2v)-constacyclic code. We have following result similar to Theorem 3.2 in [7] . .
